On-line measurement of nitric oxide release from organic nitrates in the intact coronary circulation.
This study determines the release of nitric oxide (NO) from the coronary circulation of Langendorff hearts of rabbits, subsequent to administration of glyceryl trinitrate (GTN) and SIN-1. NO was measured on-line in the coronary effluent by the oxyhaemoglobin technique. Infusion of either GTN (10-40 mumoles/l) or SIN-1 (0.1-2.3 mumoles/l) into the coronary inflow resulted in a concentration-dependent NO release into the coronary effluent and a decrease in the coronary vascular resistance. NO generation from SIN-1 was identical with and without passage of the coronary circulation whereas NO generation from GTN was only detected after passage of the coronary vascular bed. NO generation by both substances was in the same range as endogenous NO release by two endothelium-dependent vasodilators, bradykinin (0.05 mumoles/l) and substance P (0.05 mumoles/l). Oxyhaemoglobin used for the assay of NO, inhibited the relaxation by SIN-1, but did not reduce vessel relaxations induced by GTN or iloprost, a stable prostacyclin analogue. Removal of the coronary endothelium by trypsin or pretreatment with L-NG-Monomethylarginine (30 mumoles/l) did neither affect NO release from GTN and SIN-1 nor the vasodilatory effect of both substances. These data are the first to directly demonstrate endothelium-independent NO release from organic nitrates during passage of an intact organ circulation. They additionally suggest a subendothelial site of metabolic NO formation from GTN.